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These papers are based on incomplete methods or observations, and their
conclusions appear to be of limited utility in assessing the climatic effects of
increased C02.

As indicated above, the sensitivity of climate to a perturbation in some
radiative process can best be assessed by considering the entire global Earth-
atmosphere system. Approaches centered on the surface, limited regions, or
time-limited observations necessarily become more complex because many
fluxes and reservoirs of energy must be explicitly and quantitatively taken
into account. In determining the effects of increased atmospheric CO2 on the
surface, a number of effects are produced by a group of interconnected
processes:

1.   Additional heating of the surface due to additional radiation from the
atmosphere;

2.   Reduced cooling of the troposphere due to reduction of radiative heat
emission from the troposphere to space;

3.   Heating of the surface by additional radiation from a warmer troposphere;

4.   Increases in sensible and latent heat fluxes from the surface to the
atmosphere, thus moderating the surface-temperature increase, heating the
atmosphere, and increasing atmospheric moisture;

5.   Increased heating of the troposphere by increased absorption of solar
radiation by increased water vapor (and CO2);

6.   Increased heating of the surface due to enhanced radiation from the
additional moisture in the atmosphere;

7.   Exchanges of sensible and latent heat with regions not explicitly treated;
and (in nonequilibrium cases)

8.   Thermal inertia of the land surface, the atmosphere, and especially the
oceans.

All of these processes must be taken into account in calculating new
equilibrium conditions for the surface and atmosphere in which increased net
radiative heating of the surface is balanced by increased net fluxes of sensible
and latent heat from the surface and to other regions. It is within this context
that we consider the cited studies.

Idso compares several sets of empirical observations of changes in
downward radiative flux at the surface with corresponding changes in surface
temperature. From each case, he computes an empirical "response function"
relating a change in downward radiative flux to a change in surface
temperature. He finds the values of this parameter to be virtually constant
among the cases he considers. He then estimates from a radiation model the
change in downward flux that would result from doubling atmospheric CO2
concentration and employs the empirical response function to calculate a